The decision to replicate is controlled by checkpoints located in the G1 phase and leads to cell type-specific cell cycle length. For example, in culture, the population doubling time for mouse embryonic fibroblasts (MEF) is~30 hrs, while that of mouse embryonic stem cells (mESC) is~12 hrs. Alterations in cell cycle time has been attributed to altered control of regulators of G1, including cyclins, cyclin dependant kinases (CDKs), CDK inhibitors, Retinoblastoma (Rb), Rb-related pocket proteins and other accessory factors. Reprogramming of MEFs to an induced pluripotent state offers an excellent system to study stage-specific cell cycle control. During the reprogramming process, two important early programs are altered. First, there is a dismantling of the controls that regulate the somatic cell cycle and a conversion to a shortened cell cycle with reduced Gap phases, resulting in a rapid proliferation rate. Second, is a cell fate change involving the Mesenchymal to Epithelial transition (MET). In order to study the mechanisms that effect these changes, we designed an inducible reprogramming switch using a 4-hydroxy Tamoxifen (OHT)-dependant Oct-3/4. Using this inducible system we find that Oct-3/4 and Klf-4 can trigger the initial changes that lead to the speeding up of the cell cycle, a crucial step in the initial phase of reprogramming. We also show that Oct-3/4 and Klf-4 acting in concert initiate MET by upregulating E-Cadherin and downregulating N-Cadherin, important epithelial and mesenchymal markers. These results suggest that Oct-3/4 and Klf-4 are crucial for the initial phase of reprogramming and may also play a key role in maintaining the shortened cell cycle in mESCs. Endothelin signalling has been reported to play a role in iridophore development and pigment patterning in adult zebrafish, as well as patterning of the lower jaw, but no embryonic pigment phenotype has been published. Our laboratory has shown for the first time that mutants in the zebrafish endothelin receptor Aa (ednraa) gene, parade (pde), have a unique early larval phenotype that combines the normal embryonic pigment pattern with ectopic and supernumerary pigment cells restricted to the ventral trunk.
India
The decision to replicate is controlled by checkpoints located in the G1 phase and leads to cell type-specific cell cycle length. For example, in culture, the population doubling time for mouse embryonic fibroblasts (MEF) is~30 hrs, while that of mouse embryonic stem cells (mESC) is~12 hrs. Alterations in cell cycle time has been attributed to altered control of regulators of G1, including cyclins, cyclin dependant kinases (CDKs), CDK inhibitors, Retinoblastoma (Rb), Rb-related pocket proteins and other accessory factors. Reprogramming of MEFs to an induced pluripotent state offers an excellent system to study stage-specific cell cycle control. During the reprogramming process, two important early programs are altered. First, there is a dismantling of the controls that regulate the somatic cell cycle and a conversion to a shortened cell cycle with reduced Gap phases, resulting in a rapid proliferation rate. Second, is a cell fate change involving the Mesenchymal to Epithelial transition (MET). In order to study the mechanisms that effect these changes, we designed an inducible reprogramming switch using a 4-hydroxy Tamoxifen (OHT)-dependant Oct-3/4. Using this inducible system we find that Oct-3/4 and Klf-4 can trigger the initial changes that lead to the speeding up of the cell cycle, a crucial step in the initial phase of reprogramming. We also show that Oct-3/4 and Klf-4 acting in concert initiate MET by upregulating E-Cadherin and downregulating N-Cadherin, important epithelial and mesenchymal markers. These results suggest that Oct-3/4 and Klf-4 are crucial for the initial phase of reprogramming and may also play a key role in maintaining the shortened cell cycle in mESCs. Endothelin signalling has been reported to play a role in iridophore development and pigment patterning in adult zebrafish, as well as patterning of the lower jaw, but no embryonic pigment phenotype has been published. Our laboratory has shown for the first time that mutants in the zebrafish endothelin receptor Aa (ednraa) gene, parade (pde), have a unique early larval phenotype that combines the normal embryonic pigment pattern with ectopic and supernumerary pigment cells restricted to the ventral trunk.
Our results show that using the proliferation marker phosphohistone H3 that the pde mutant phenotype results from overproliferation of neural crest (NC)-derived cells. Interestingly, most of the proliferating cells are localised near the dorsal aorta where ednraa is expressed. This helps to explain the spatial localisation of the pigment phenotype. But it raises the question of the source of the proliferating cells. Based upon the results of a small molecule screen for rescue of the pde mutant phenotype, we identified that chemical inhibition of Erb signalling, known to play a crucial role in the establishment of adult pigment stem cells (APSCs), rescues the pde phenotype. Furthermore, the phenotype is rescued effectively even when embryos are treated only during a tightly defined developmental window, which matches the period reported to be critical for establishment of APSCs. A further gap in our understanding concerns which other components of the endothelin signaling pathway act alongside Ednraa. We are methodically exploring the likely players and, to date, observations of null mutants for edn3a, edn3b, ednrab, ece1 and ece2b have not yet demonstrated interactions with ednraa. We propose that functional redundancy may be obscuring the relationships and are growing double mutants to test this.
Thus, we propose a novel role of the endothelin system, in which Ednraa signalling helps to establish a niche that maintains APSCs in a quiescent state, preventing adult pigment stem cells from differentiation. Embryonic stem cell (ESC) differentiation into neurons aims to recapitulates the events that happen during embryonic nervous system development. Human and mouse ESCs can both generate cortical progenitors in a spatial and temporal sequence recapitulating the differentiation in vivo. SCRATCH genes code zinc-finger transcription factors that belongs to the SNAIL superfamily and participate in neural development. This superfamily members have been describe as transcriptional repressors. In mice, SCRATCH2 is expressed in radial glia progenitos (RGP) and intermediate progenitors (IP) modulating the neuronal migration and differentiation. Pax6 NNng NTbr2 NTbr1 genes are sequentially expressed to form RGP, IP and finally differentiating postmitotic cells. Since the in vitro acquisition of a neural fate mirrors events that happen during embryonic development, here we investigated the SCRATCH2 function during mouse ESCs (mESC) differentiation into cortical neurons. We compared Scratch2 temporal expression profile with known markers of cortical development. Our results point that Scratch2 is gradually expressed in this process and its expression pattern resembles that of Tbr2. Elimination of Scratch2 expression by editing its genomic locus with the CRISPR/Cas9 system leads to an upregulation of the early neurogenic markers Pax6, Tbr2 and Nng1. In contrast, the levels of the postmitotic neurons marker, Tbr1, is downregulated. Together, this data suggests that SCRATCH2 plays a role maintaining the IP pool, acting via Pax6, thereby regulating the onset of neural differentiation. Scratch2 might act as a gatekeeper reducing Pax6 expression and in its absence the progression towards IZ fate is slowed down, thus increasing the number of Pax6/Ngn1/ Tbr2-positive cells. doi:10.1016/j.mod.2017.04.509
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